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(74) [Anomey(s) Representing All Applicants! 

[Identification Number] 

100,083,116 

[Patent Attorney] 

[Ndmel 

Matsvura Kenzo 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

Coating ^biic doing various liquid con^sidon in strip 
flexible support which continuous nmnin^ isdone, you control 
drying uxievenness at time of drying coated fUni a^pectwhicb 
\t formed, at same time dry efficiently. 

[Means to Solve the Problems] 

In strip flexible support 1 2 which contiDuous; running is done 
in coated sur&ce side of nmning position immediately after 
coatj/ig fabric which various liquid composition coating fabric 
is done, solvent in coating solution condensation^ drier 1 8 
whichrecovas was arranged witJx coating means 16. 

And, said drier 1 8, putting in place strip flexible si^port 12 
and specified distance^ when itairanges condensation sheet 

which is a plate member parallel almost in order 
ino^ering/accompanying, for distance of said condensation 
sheet and strip flexible siqjport 12 tochangc with scan 
direction of strip flexible support 12, it constituted. 
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Claims 

im^m 1] 

<$(7)5fe^T:*IRl■^-/'?«^:::SE^t*■^s^*a i 



CCl&im(s)] 
[Claim 1] 

Coating &bric to do coating solution in strip flexible support 
which nms with the coating means , solvent in coating 
sohitiofi condensation^ in diying method of coaled fihn 
which ariBnges drier which recovers in running position 
inuncdiately a^rcoating fabric. 

Placing aforexoentioned strip flexible support and specified 
distance in ajforementioned drier , as it anangcs condensation 
sheet which is a plate member parallel almost, the distance of 
said condensation sheet and Strip flexible support it changes 

with scan dircclion of ihe strip flexible suppoit drying 
mcthodo of coated film which is made feature 

[Claim 2] 

distance of aforementioned condensation sheet and strip 
flexible support diying methodft of the coated film which is 
stated in Claim 1 which with scan direction of strip flexible 
support changes in Stepped stale 

[Claim 3] 

Specified angle inclining aforementioned condensation sheet 
facing toward scan direction of aforcmcniioned strip flexible 
support, distance of afbiementioned condensation sheet and 
strip flexible support diying methodo of coated film which is 
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a. 
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a. 

[11^^ 11] 

12] 

a-Cife-S^ljt^ 1~J2 (DLxI'+lAMCiatgoai* 
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Stated in Claim 1 whicliwith scan direction of strip flexible 
suppoit cfaafkges tn taper 

[Claim 4] 

alongside scan direction of strip flexible support 
condensation sheet of plural is airangedin aforementioned 
drier , separating condensaiiou sheet, it arranges or the drying 
methods of coated film which i $ stated in Claim K 2 or 3 
which arranges the partition between condensation sheet 

[Claims] 

In aforementioned coating solution drying methods of coated 
film which is stated in Claim K 2^ 3 or 4 ^ch organic 
solvent 3 mass % or more is contained 

[Claim 6] 

drying methoda of coated film which is stated in any of 
Claim 1-5 wheie distance of afbreraentioncd coating means 
and aforementioned drier is5 m or below 

[Qaim?! 

drying method o of coated film which is stated in any of 
Claim 1-6 where distance of aforementioned coating means 
and aforementioned drier isO.7 m or below 

[Claim 8] 

As for nmning speed of aforementioned strip flexible support, 
strip flexible support being theaforementioned coating 
means , drying method p of coated film which is stated in the 
any of Claim 1-7 which is a velocity which within 30 second 
afl^r thecoating fabric arrives in aforementioned drier 

[Qaim 9] 

As for running speed of aforementioned strip flexible support, 
strip flexible support being theaforementioned coating 
means , drying methodo of coated Blm which is stated in the 
any of Claim l'-8 which is a velocity which within 20 second 
after thecoaxing ^ric arrives in aforementioned drier 

[Claim 10] 

drying methodo of coated film which is stated in any of 
Claim 1~9 where thickness of aforementioned coated fiha is 
0.001 - 0,08 mm 

[Claim U] 

drying methodo ofcoatcdfilm which is stated in any of 
Claim 1~10 where running speed of aibrementioncd strip 
flexible support is 1 - 100 m/min 

[Claim 12] 

drying method, of coated iilm which is stated in any of 
Claim 1~12 where mmiing speed of aforemendooed strip 
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[IS«^ 14] 

(DSLma^mm^&imLt-m^js, i~i3 cdl^ 

tit *3S 15] 

« 14 {z^&<om^m(D^m':f5mio 
m^m 16] 

17] 

S|4< 0.01-200nim -efc^fgiSIi 1-16 ^l^-ftu 



flexible support 1b 5 - 80 m/nun 
[Claim 13] 

diying methodo of coated film which is staled in any of 
Claim 1^*12 v^challots cooling means to ajEbremeotioncd 
drier 

(Claim 14] 

Putting between aforementioned strip flexible support, diying 
methodo of coated film whichii states in any of Claim 1~13 
which allots heating means to the opposite side of 
aforementioned drier 

[Claim 15] 

In aforementioned heating means drying methodo of coated 
fUm which is Stated in ClaiiT) 14 which uses healed roll 

[Claim 16] 

In aforementioned heating means diying methodo of coated 
Blm which is stated in Claim 14 which uses infrared heater or 
microwave heating expedient 

[Claim 17] 

diying method* of coated film which is stated in any of 
Claim ] ~1 6 where distance of surlace of aforementioned 
coated film and sur&ce ofaforementioned drier is 0.01 - 200 



[fi^Sis] 



[Claim 18] 

drying methodo of coated film which is stated in any of 
Claim 1-17 where distance of surface of aforementioned 
coated film and surface oMorementioned drier is 0.01 - 100 



19] 

13-19 CDl^T*l6M^|E®©^#JK<»S£Ji:& 

So 



(Claim 19] 

set temperature of aforementioned heating means drying 
mediodo of coaied film which Isstated in any of Claim 13*»1 8 
Which changes with acan direction of the strip flexible support 

[Claim 20] 

set temperature of cooling mean^ of aforementioned drier 
drying methodo of the coated fihn which is stated in any of 
Claim 13-19 which changes with the scan direction of strip 
flexible support 

[Claim21] 

set temperarure of aforementioned heating mctms drying 
methodo of coated film which isstated in Claim 1 9 which 
changes in stepped state 

[Claim 22] 

set temperature of afbrementioned heating means diying 
methodo of coated film which isstated in Claim 19 whieh 
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Specification 
[0001] 



ch&nges gradually with stepless 
[Claim 23] 

set tempcTBture of cooling means of aforementioined diier 
drying methodo ofthe coated film which is stated in Claim 
20 which changes in stepped state 

[aaim241 

set temperature of cooling meacs of afbrcmcntioned drier 
drying methodo of xhe coated film which is stated in Ciahn 
20 which changes gradually with the stepless • 

[Claim 25] 

To follow coating means which coating solution coating 
fabric is done in the strip flexible support which runs and be 
arranged in latter part of that, solvent in coating solution 
which coating fabric is done condensation^ in diying 
equipment of coated film which consists of drier which 
recovers. 

Placing afoiemcntioned sirip flexible support and specified 
distance in aforementioned drier , condensation sheet which is 
a plate member parallel almost is arranged, the diying 
equipmcnto of coated film where distance of said 
condensadoa sheet and strip flexible siq^poit hasbecome 
variable with scan direction of strip tlexible support and 
makes feature 

[Claim 26} 

Putting between aforementioned strip flexible support, 
heating means is allotted by the opposite side of 
aforementioned drier, drying equipment^ of coated film 
which isstated in Claim 25 which has reached point where set 
tempeiature of ihe said heatbg means can change with scan 
direction of strip flexible support 

[Claim 27] 

cooling means ij3 alio tied by aforementioned drier , Claim 25 
which hasreached point where set temperature of said cooling 
means can change with the scan direction of strip flexible 
support or drying eqmpmcnta of coated film which is stated 
in 26 



[Description of the Invention] 
[0001] 

[TcchnologicBl field of Invention] 

this inv^tioOj i^ relates to diying method and dovico of 
coated film,especial1y, various Kquid composition coaling 
fabric it does in strip flexible support which continuous 
running is done and wide it regards diying method and 
devicewhich dry coated film aspect with lengthwise which 
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[0002] 
[0003] 

[Sfe*COSW] 

E3.GuTOff . E.D.Cohen ^ C?> IT Coating and 
Diykg 0efect8j{Wilcy-Intersciece, John Wiley 
& Sons, Inc) |::I^^^B«1*P— 

SStLT^^^BS 48^2903 |:ill**:KTL>5»*a 
[0004} 

( MUS^^JJ^. f=l-^-rl>'i^X^Jl.pp293 
--294 .SBSSJEa97t «36<li±L 

[0005] 



was formed. 
[0002] 

This technology is used, funcdooality fibn^ photographic 
fihn^ photograph printing paper^ magnedc recording tape « 
adhesive tape, pressuro-scnsitive recording paper ^ offset 
plate material which includes solvent undeTcoatingn 
photothcrmographic material, naaoparticle or other fine 
stnicture particle of the filni for optical compensation sheet or 
other opdcal &nctionality film sheets photosensitive 
material, battery^ or other production, such as. 

[0003] 

[Prior Art] 

Coating fabric doing various liquid composition in strip 
flexible support which continuous running isdone, in [coating 
and Drying Defects ] (Wiley-In teisciece, John Wiley 8c Sons, 
In c ) of E.B.GutofF. E.D. Cohen work to support uncoated 
surface side with the roll wide concerning drying method and 
device which dry the coated film aspect with lengthwise 
which it fomiel in coated sur&ce side blowing thewind from 
air * nozzle and both drying metliod and coated surfece. 
uncoated surface which it driesbl owing wind from air * 
nozzle, state, namely carrier which carrier floating is done 
withoutcontacting roll, etc it is inscribed concerning 
noficoutactiiig air ^ floating dryhig msthcd which':? dried. 

Concerning diis noncontacting drying method, there is a 
diying method etc Which uses drying equipment of Tsuromaki 
coming kind of type which is disclosed in Japan Examined 
Patent Publication Sho 48-42903 as the method which utilizes 
space efficiently, at same time driesefficiently. 

[0004] 

Usually being able to blow these winds, with method ( Below, 
you call blown air drying method) which itdries, evaporating, 
it dries solvent which is included in coated sur&ce by blowing 
wind which moisture adjustment is done to coated surface. 

This blown air drying method although it is superior in drying 
efficiency, direcdy oithrough muldhole plate, flow control 
plate et€ in coated surface., in order to apply wind, the coated 
surface being disordered with tiiis wind, thickness of paint 
layer becoming noxxunifbrm, to cause unevenn&ss, with 
countercurrent vaporization rate of solvent with coaied 
Surfece to become nonuniform, so-called citron skin ( Ozaki 
Yuji work, [coating engineering J, pp293 ~294 , Asakura 
Shoten> 197K reference) etc occurring. There was a 
problem that uniform paint layer is not acquired. 

[0005] 

Especially, when organic solvent is included in coating 
solution, occurrence oRhia kind of unevcnness is remarkabJe. 
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[0006] 
[0007] 

2001-170547 l-^^aar::KJftK^-f A'^gli 

^z-er±, ffiJSK^-f ^^^^fUL, A^iostLfca 

[0008] 

*fc4#ga 2001-170547 ^ftpftSSaSS 

[0009] 

LA>L5&A<?>. ^^ea 2001-170547 .ttlS^ 

9-73016 cD:&5£-e(i.a;JtK'5-f"\'^A^e>(^)^ 



This rcaiionj when in initial stage of drying with state where 
organic sohrent isincluded in fiiUy in coated fihn, evaporated 
Action cloth of organic solvent occius with ihis step, as a 
result, causes temperature distribution^ surface tension 
distribution on coaied film aspecU with coated film in-plane, 
by fact that so-called T\m ^ Knee countercuirent or 
other flowoccurs. 

Occuxicnce of this kind of uncvcnness becomes serious 
coating &bric defect. 

[0006] 

When liquid crystal is Included inside coated filin, there was 
also a or other problem which with wind which 
above-mentioned drying uncvenness fiiitbermore, isblown 
misalignment occurs in orientation of liquid crystal of coated 
film aspect. 

[0007] 

Constitution which in Japan Unexanuned Patent Publication 
200 I- 170547 provides drying drier immediately aiter 
coating febric as method which solves these problem, is 
shown. 

While here, dividing drying drier, in portion which is 
divided^m one end side of transverse direction of carrier 
controlling air speed to other end side, air blowing it does and 
method which holds down theoccurrence of unevenness by 
drying, is disclosed. 

method wliich installs metal screen in change which divides 
thedrying drier with similar objective is disclosed in Japan 
Unexamined Patent Publication Hei 9-73016 . 

[0008] 

In addidon viscosity of coating solution increasing by making 
highly concentrated doing the coating solution, to Japan 
Unexamined Patent Publication 200 1- 170547 , adds 
thickener to coating solution, method becauseof this of 
controling flow with dry air of coated film aspectimmcdiatcly 
after coating fabric. Flow occurring with dry air of point iBlra 
surfecc immediately after thecoating fabric by using high 
boiling point solution, method which prevents theoccuirence 
of uncvenness with leveling effect is disclosed. 

[0009] 

But, with method of Japan Unexamined Patent Publication 
2001- 170547 ^ Japan Unexamined Pateat Publication Hei 
9-73016 , although there is an effbct ininflux control of 
nonuniform wind '&om outside drying drier, inorder not to 
disturb coated film aspect, when it tries to control the air 
speed, it is necessary to lower air speed largely. 

As a result, in order thai drying rate decreases, greatly copes 
witli&at it is necessaiy to make length of drying drier long. 



Page 9 Palora Instant MX Machine Translation 



PAGE 29/87 ' RCVD AT m05 6:21:03 PM [Eastern DayligM Tim^^ 



06/01/2005 17:30 FAX 612 331 7401 



IPL M GROUP. P , A . 



SI030 



JP2003093952A 

[ooiol 

fflr*:^^(*.1^BB 2001-170547 T*2E-<&*t 



[001 il 

GB1401041 .US5168639 . US56^701 ^iZ 
[0012] 



[0013] 

c&i::, US5694701 Ol^-iT 
[0014] 

[^^*^^3iLck3^^SSM] 

L*>L.GB 140 1041 -eii, s^($a>Ayn.dB 



2003-4-2 

withthat it is necessary to roake length of drying drier long. 

Because of that, application efficiency becomes bad. 

In addition, even then -windage is lost completely end thing 
isdifQcult 



In addition, coating solution increased viscosity is done, 
method which uses the high boihng poini solution, as 
c:q}rcssed with Japan Uncxanuned Patent Publication 200 1- 
170547 , loses hi^ speed application aptitude, brings 
ihcincrease of drying lime, there was a problem that 
productivity bccomcsextremeiy bad. 

[0011] 

This way, blown air drying method. With blown air drying 
method when organic solveot is included in especially coadng 
soludon^in order to cause nominifbim of drying coated 
stcdace in initial stage ofdiying, without blowing wind, 
method which it dries, isdisclosed in GB 1401041 . U.S. 
Patent 5168639 U.S. Patent 5694701 eic. 

[0012] 

Not blowing wind» solvent in coating solution evaporating, it 
recovcrsand in namely, GB 1401 041 method which is dried is 

disclosed. 

It is a method where this method provides inlet« oudet of 
carrier ia the casing upper part, inside casing heats uncoatcd 
surface and promotes evaporationor solvent ficom coated 
surface, in condensation sheet which is installed in the coated 
surface side condensation doing solvent with method which 
dew condensation isdonc, solvent recovers and dries coated 
film. 



Tn addition, using drum with upper part of carrier which runs 
in horizontal method which recovers has been disclosed 
solvent m the U.S. Patent 51 68639 . 

Furthermore, proposition conccming rn^jrovement method of 
layout of the U.S. Patent 5168639 has done with U.S. Patent 
5694701 . 



But, with GB 1401041 , because inlets outlet of carrier is 
limited in the cosing upper part, constraint is large in layout of 
device, it is difficuhto install in existing coaling process. 

Tn addition, with Woiking £xan^>le which is shown in Fig.5 , 
until itenters into recovery drier after coating febric, 
be&ireentering especially and recovery drier where distance 



0010] 



[0011] 



[0012] 



[0013] 



[0014] 

Problems to be Solved by the Invention] 
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[00151 

US5168639 rtt. ^fliHA^feiSSil-STWHibK 
[00161 

US5168639 CDU^T't^h^T^aia^STrli. 
[0O17] 



[0018] 
[0019] 



aboveunifbimity is necessary because base it is necessary to 
reveise.iincvemiess immediately after coating fabric is held 
downcfficiently, it is difficult . 

[0015] 

With U.S. Pacent 5168639 , distance to condensation * solvent 
recovery drum being application direction from coated 
surface,from £aci that it charges, extending to entire region 
inside the casing, it controls drying rate to be difficult to 
unifonn^ inaddidon because with casing inlets outlet vicinity 
distance of coated sur&cc and condensation * cooling dnnn 
leaves unnecessarily, another coating unevenness is caused 
with occuirence of the natural countercurrent. 

[0016] 

With improvcmeni method of layout of U.S. Patent 5168639 , 
constitution whichapproaches distance to condensation * 
solvent recovery device -firom coaler is taken,bcing difGcult , it 
was a insu€6cient in coating unevcnncss couniermeasure . 

[0017] 

Tn addition, inside device it will evaporate & it tries it 
willmake condenser > heater or other seated position^ set 
tcmperauire etc in condensation * recovering equipment 
regardbg condensation * recovery method of 
theabove-meotioncd conventional solvent^ fixed, to recover in 
inufbnn. 

Because of that, it sets inside device to same drying rate over 
the entire area, it is Donvenicnt, but choosing optimum 
condition with each step of the initial siage^ midperiod^ 
post phase of drying, ft dries it is not possible . 

Control of opdmnm condition for namely, coating unevenness 
control, control which is made dry film quality finely, such as 
being diflScult, in addition, it extend sto step entirety and dries 
malcing efficient it was difficult . 

[0018] 

To enlarge for example drying rate, it is necessary to make 
distance of condensation aspect and coaxed film of device 
smalU but it is easy to receive theinfiuence of distance 
precision which is set 

Tn addition, when distance precision it improves, production 
cost of device becomes high generally, rapidly Is not 
desirable. 

[0019] 

In addition, when only initial stage ofdiyii^ you want to dry 
quickly in uniform^because with conventional method, it had 
tried to make distance of cond^sation aspect and coated film 
. of device small over condensation * recovery zone total 
lengtii,it was necessary to increase dimensional accuracy with 
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[0020] 
[0021] 

(0022] 

[SIS^»*r*fc»a>*S] 

[0023] 



[0024] 



device entirety, had become riseof corresponding cost. 
[0020] 

On one hand, when drying rate of initial stage of drying is 
held dowQ low, it isneccssaiy to lower drying efficiency of 
condensarioTi ^ recovery zone emirety. 

In ihis case, conden^tion * recovery zone total length most 
be made long, there was a problem. 

[0021] 

this inveQtion, considering to this kind of situation, being 
something which itis possible, various liquid composition 
coating fabric doing in strip flexible support which continuous 
nnining it docs., you control drying uncvcnness which occurs 
iinme<Uatelyafler coating £ibric wide on coaxed film aspect, 
with lengthwise which it formed, drying method and device of 
coated film which ai ihesame time is dried efficiently it is 
offered you make the objective. 

(0022] 

[Means to Solve the Problcma} 

In order to achieve aforementioned objecuve, coating solution 
coating fabric to do this invention, in strip flexible support 
which runs wiih coating means , the solvent in coating 
solution condensation « in drying method of coaled film 
which arranges drier Which recovers in running posiiion 
immediately after coatmg &bric, Placing aforementioned strip 
flexible support and .specified distance in aforementioned 
drier , as it arranges condensation sheet which is a plate 
member parallel almost, itchanges it designates distance of 
said condensation sheet and strip flexible support asfeature 
with scan direction Of Strip flexible support. 

[0023] 

According to this invention, coating fabric doing various 
liquid composition in fhc Strip flexible support which 
continuous runnir^g is done, wide regarding to method 
whichdries coated fihn aspect with lengthwise which it 
formed, solvent of coaling solution condensation * to arrange 
drier which recovers immediarelyafter coating means, at same 
time, Putting in place strip flexible support and specified 
distance in drier , as it arranges condensation sheet which is a 
plate mernberpaiallel almost, you can control drying 
unevenness which is easy to generate distance of 
condensation sheet and strip flexible support immediately 
after coating l^ic by changing with scan direction of the 
strip flexible support, at same time can dry efficiently. 

[0024] 

Especially, when organic solvent is included in coating 
solution, or, when the solvent of coating solution consists all 
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[00251 
[0026] 

ji,7';ua— -rv:?^Ji'T;ua— ^i/^OTJU 
x^;ux— tju. i,4-':;s|-^-y-i'«(Dx— 

[0027] 

[|g?Ha3^c7)fl$®] 
[0028] 

[0029] 

12 *^LJti4-riS&ytiiLSS(IlW^««^^ 

12 f-^^iJS^r^*frf «^**S 16. 

«ttRr^tt3ti#*r 12 i::^*®fife*+Lfcii*e 



organic solvent, effect is large. 
[0025] 

In addition, this invention 3 mass % or more contains organic 
solvent makcsfbatuit in aforemeDtioned coating solation . 

In this case, you can conarol drying uncvenncss which occurs 
immediately aftercoating fabric by flying this inventloo. at 
same time can dryefficiently. 

[0026] 

Furthermore, organic solvent, organic compound which has 
property which melts the substance is meant, chloride 
aliphatic hydrocarbons « mcthanoU isopropyl alcohoU 
isobutyl alcohol or ether alcoholSv methyl acetate^ 
ethylacctate or other esters, ethyl cther^ 1 , 4- dioxane or 
other ethers^ ac^ne^ methylethyl ketone or other 
ketones^ ethylene glycol monomcthyl eiher or other glycol 
ether, cyclohexane or other alicyclic hydrocarbon and mixture 
etc of n-hexane or other aliphatic hydrocarbons v aliphatic or 
aromatic hydrocarbon which include toluene^ xylene « 
styrene or other aromatic hydrocarbons . chlorobenzene^ 
orfho— 'dicblorobenzene or other chloride aromatic 
hydrocarbons ^ monochloio methane or other methane 
derivative^ monochioro ethane or other ethane derivative etc 
coircspondi 

[0027] 

[Embodiment of the Invention] 

Below, following to attached £ig\ire, detailed explanation it 
docs concerning drying method of coated film which relates 
to this invention and embodiment where deviceis desirable. 

[0028] 

Figure 1~8 is conceptual diagram which shows each example 
of coating &bric ♦ drying line 10 which installs drying 
roethod of coated film of this invention and drying equipment 
where device is applied respeciiveiy. 

[0029J 

Way it is illustrated, as for coating fiibric * drying line 10, 
mainly,in roll winding feed device which sends out strip 
flexible suppon 12 which isdone (omitted from drawing >, In 
strip flexible support 12 solvent in coating solution of coated 
film which coating formation isdone windup device which 
retracts product which is produced condensation^ by drymg 
equipments and coating fabric * drying which consist of 
drier 18 whichrecovers (omiixed fiom drawing ) with, with 
multiple guide iioli 2 2, 2 2. .. which forms transport line 
where strip flexible support 12 runs is fomied in coating 
means 16. scrip flexible suppoit 12 which coating solution 
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[0030] 
[0031] 

[0032] 

Jife. ^ff #® 16 fi. S U 0 3. 13 5. a 7 |:i 

J:535:«i£T?fe-pT:*iL^L. @ 2. a 4. 
@ 6. 13 8 r=^**t«<fc3IC*^»|RlfzS*LTT 



[0033] 

m 9 ir^.^tvri^^ct^i::. ^^f^S 16 <7) i5e 

[0034] 

K^-r^ IS it. ^ttflTj^ttSi^l* 12 tpjf^ffi 
;gfetf 20 20 (DBu&a^&T:^r-£ 

[0035] 



coating fbbnc is done. 
[0030] 

As strip flexible siqypon 12»polyclliylene^ PET 
(potyethylenc tcrcphihalate ), TAC (triacetate ) or other resin 
film, paper, metal foil eic can be nsed. 

[0031] 

Those ol vtirioxis system cantise coating means 16. 

for example si ot * die coater (Figure I , Figure 5 > Figure 7 
reference), wire bar coater (Figure 2. Figure 4. Figure 8 
reference), roll coater^ gravuic coater (Figure 6 reference), 
slide hopper coating system (Figure 3 reference), curtain 
coating system, such as you can use. 

[0032] 

Furthermore, coating means 16, as shown in Figure 1. 
Figure 3^ Figure 5. Figure 7, coaied surface, is good 
cvcnwith kind of constitution which becomes topside 
vis-a-vis the horizontal direction as and, shown in Figure 2^ 
Figure 4. Figure 6. Figure 8, it is good even with kind 
ofconstinition which becomes underside vis-a-vis horizontal 
direction. 

In addition, it is i;(Ood even with constitution which 
inclinesvis-a-vis horizontal direction. 

[0033] 

As shown in Figure 9, it installs dust-removal focllity 70 la 
presiage of the coating means 16, is possible to adrnintster 
prcfax^tment etc to sur&ce of the strip flexible support 1 2. 

With optics characteristic film etc where it can seek high 
quality where rublrish or other almost it is not, by tact that 
these areadopted simultaneously, high quality coating fabric, 
dry film can be acquired. 

[0034] 

As for drier 18, putting in place strip flexible support 12 and 
specified distance, itconsists with of condensation sheet 20 
which is a plate member which is almost prcrvidedparallel and 
side sur&ce board etc which firom fixmt and back side of 
condensation sheet 20 is installed in lower. 

Because of this, solvent in coating solution of coaled film 
occasiouwhere volatilization it does, solvent which 
volatilization is done condensation docs in condensation Sheet 
20 and has become constitution which recovers. 

[0035] 

As for material which is used for surfhce which solvent of the 
condensation sheet 20 condensation is done, as for especially 
limitation such as metal, plastic, wood isnot done. When 
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[0036] 

K^-f -^^ 18 Iz^l^X. mSWi 30 I^SJSLfcigJS 

* lH]itX*-li-«.^Sr3:. fziz^li. ;|ffSg« 3D (Dm 

[0037] 

m 10 ic^*;h.*#Jf=:fcl^T:. 30 tSgCO 

TAlwttSJjgUfcS&ttSlilib-r-SttotDffl 30a 
36<§8lt&+tTj3y.a 30a ^liT5g!SA«leJJR* 

10038] 

K^-f^ 18 \:im.^^^vh^mmm 20 ^ 



*fc.US5694701 JC^StL*<fc5&lHllttSat 
[0039] 

K5<-V IS irli^S^iRT^ttSitf* 12 irSrS 
20 6<iB|SS*i.Xtey. SISffi 20 pl^ti 

*iRi-c?sift-p#««jat3&ipTi>*«!ass 20 1 

2 l=^$n^^^i::.^S&co:gSI*£ 20. 

20. 20 ^m^-t^ttt\z^ mmm 20 ^t^ttRi 

12 t(D^SI&Pg|ft4fcl::|g<b*i±* 
1i«T?i6^X*, 20 *«5KnI^1i3Efe 

12 a)ji:^T*|Sll=^Rl3!)^■^XR^f^^^^@^* 
it. ;g}ittt 20 t^ttw^SSItft 12 tcDmM 
i^i^^m^^nP^ 12 ^D^^T:^I«IT^~/^* 
l::|E^bSi±«fl|^(BI^III&)■eS5o-C*J:t^, 



ccDii^. ;ailSt5 20 4 ^tt 12 (D 

3*L 30 g^TA<»*L<.20 S)UT3&<J;y»« 



oi-gaoic solvent is included in coating solution, you use 
material which has resistance, or vis-a-vis organic solvent 
administer coating to surface itis desirable . 

[0036] 

In drier 18, in condensation sheet 30 solvent which 
condensation is done means which recovers provides slot on 
condensation aspect of for example condensation sheet 
30,solvcnt recovers malring use of cafnllary force. 

Direction of slot is good even with scon direciion of strip 
flexible support 12, isgood even with direction which crosses 
in this. 

When condensation sheet 30 is inclined, solvent recovering* it 
should haveprovided slot in easy direciion. 

[0037] 

trough 30a in order to recover has been provided solvent 
which the condensation is done to lower of condensation 
sheet 30 right end in example which is shownin Figure 10, it 
passes by trough 30a and solvent recovers. 

[0038] 

Other than constituting which adopts condensation sheec 20 
which is a plate member in the drier 18, you can adopt also 
constitution which possesses slmilarflucdon and constitution 
which uses ibr example multihole plate^ net^ drainboardv 
roll etc. 

In addition, itis possible to Jointly use widi kind of recovering 
equipment which is shown in U.S. Patent 5694701 . 

[0039] 

As, putting in place suip flexible support 12 and specified 
distance, condensation sheet 20 which is a plate meniber 
parallel almost is arranged in drier 18 , shown in Figure K 
Figure 2 ±e distance of condensation sheet 20 and strip 
flexible support 12 distance of condensation sheet 20 and strip 
flexible support 12 which become constitution which it can 
change wiUi scan direction of strip flexible support as 
coastitimon which changes with scan direction of the strip 
flexible Support^ As condensation sheet 20 ^ 20 20 of plum! is 
arranged, distance of condensation sheet 20 and the strip 
flexible support 1 2 eveo with constitution which changes in 
stepped state, specified angle inclining condensation sheet 20 
facing toward scan direction of strip flexible support 12, 
distance of condensation sheet 20 and strip flexible support 12 
it 15 good even with constitution (omitted from drawing ) 
whichwith scan direction of strip flexible support 12 changes 
in taper. 

In this casc» as for angle which inclines condensation sheet 20 
facing toward scan direction of strip flexible sikpport 12« 30 
degrees or less are desirable vis-a-vis horizontal, 20 degrees 
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[0O4O1 

m<ommm. 20.20.20 ^iBfe^-sttt»r=,» 

W 20.20 ^±^!SILXffii£-rSfilfil. 
It.m 7 lc5^**i.Scfc5l::. SSS 20.20 P±a) 
r£i\~j±m''M 28,28,28 ^^SgT-S^JS, ^t. 
i:id:.Sa«>S4^CDK^'f-V 18,18,18 ic^tu 
■P^lSttffi 20.20.20 ^Slt, S^^CDK^'f-V 
18, 18 pl±*S&S*1*--&«^. K^-f-V 

[0041] 

K^^-V 18 *iJ:^a*S« 20 I*. J&-rUt0 1. 

<, fctxtf . 0 5. S 7 l=^*tu-&J:-3>5:H?l!l*t 
COKv-f-N?^ 18 iSJ^UWm^ 20 ^fcr3T*<tl,\ 

[0042] 



, ic=i uf, issi t l-^'J* w n *>'ai* ft'-J ten, I 4 br*>- • 

^•<-V 18 fe<fct;3i«*S 20 S^ffi^K 16 



[0043] 

K^-f-v 18 1*, m^m:mM\^f:LW&.<T>nmn 
:ai*fl<ji-i*, K^-f-t' 18 a>AP*<^^^ie 16 

liIitirt>/^r^Sl-:^J5,J-iir-BJSt!!-^j;..-J-V»t>Ll 

Aixx DBLi — 'o* iv ^ »'~"nwBA x v^*— «• v~ ^ 

»^L<. K^-r^ 18 CDADA^^^ti^a 16 

o.7in tinco&ef"3&-5cfc5i::ffia"r«^4:*W 

[0044] 

-SSffi^ 30 S?iartl::h*^'f^ 18 IzIiJ^^SiS 
S7?fc-S-i:;5<$f^L<. w^t^pISfett^i^** 12 
A^^flT^S 16 20 «>ldll^I=K^< 

^ 18 i-as-r-s5ig7?a6S^i:Auy»*L 



or less arc more desirable. 
[0040] 

In addition, in order that eifcct which is similaT to 
descriptionabovc is played, as alongside scan directum of 
strip flexibility suppon 12 condensation sheet 20^ 20^ 20 of 
plural is airanged in drier 1 8 , separating condensation sheet 
20^ 20j HIS theconstitution which aiianges, or, shown in Figure 
7, consiicutionwhich airanges partition 2 8, 2 S, 2 8 between 
condensation 20^ 20, fiirthennore, It provides condensation 
sheet 20« 20^ 20 respectively in drier 18^ 18^ 18 of box of the 
plural, constjiution which sticks drier 18^18 of box, 
or,separating drier 18^ 18, it can take m each case of 
constitationwhich il allots. 

[0041] 

drier IS or condensation sheet 20, do not have necessity to be 
a kind of linear ^n^ich is always shown in Figure 1 ^ Figure 2 
eto, it is good even with the drier 18 and condensation sheet 
20 of kind of circular arc which is shown in for example 
Figures^ Figure?. 

In additioo, it provides large drum, is possible to airange that 
condensation sheet 

10042] 



Figure 7, bnngingclose drier 18 and condensation sheet 20 of 
Circular arc to coating means 16, it adSurcsimpFOvemcnt of 
recovery efficiency of solvent. 

[0043] 

In order coating ^ric immediately after doing coating 
solution, withoccurrence of natural coun t eicmieul to prevent 
drying unevcimc&s of coated film^ coating means 16 arranges 
drier 18» as much as possible in vicmi^ isdesirable. 

In order concretely, in order for inlet of drier 1 8 from the 
coating means 1 6 to become position within 5 it arranges 
tobcdcsiiable,forinletof drier 18 fix)mcoaixngmeatis 16to 
become the position v.'ithln 2 m, it arranges to be more 
desirable. In order for inlet of drier 18 from coating means 16 
to become position within 0.7 m, it arranges it ia most 
desirable. 

[0044] 

In similar' reason, running speed of strip flexible support 12, 
strip flexible support 12 being coating means 1 6 4^ velocity 
which within 30 second after coating fabric arrives in drier 
18, it is desirable > strip flexible support 12 being coating 
means 16 , it is a velocity which within 20 second ailer 
coating &bric arrives in the drier 18, it is more desirable . 
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[0045] 

0.00l--0.08min t^$>it\t^ 

[0046] 

14 i-iooiE/^^i=ia::£-r«;ii:3&«»^L<. 

5--80iii/$^(-aE-r*^i:*uy»*i^ 

[0047] 

^fz. ^^-^m^^nw 12 *ss^r•K^^'-^' is 
<Dj&stffli'jjps^¥® 24.24 *ia-r^(ig 4. g] 

[004S] 

[0049] 
[0050] 



[0045] 

coating amount and painted film thickness of cQating solution, 
imevetmess is easy to occur irom'&ct tbat flow inside large 
exteat coated film is easy to occur, butaccording lo ihis 
invention, coating amount and painxed film thickness 
sufficient effect isacquircd even with when it is large. 

If thickness of coated film is O.OOl - 0,08 mm, variation-free 
and it candiy efficiently. 

[0046] 

When miming Speed of Strip fiexible support 12 is too large, 
boundary layer of coated film vicinity is disturbed with 
associated wind, causes adverse cfZcct to coated film. 

Therefore, scis running speed of strip flexible support 1 2 to 1 
- 100 m/min to bedesirable, it sets to 5 - 80 m/min compared 
to fiiendship wOLaot 

[0047] 

In order to promote evaporation and condensation of solvent 
in the coating solution^ it heats strip flexible support ) 2 and/or 
coated film, or cools condensation sheet 20 or or adopts fiiat 
both hands step is desirable. 

Tt allots cooling means (omitted fiom drawing ) to for 
example drier, in addition, putiinE between the strip flexible 
support 12, to opposite side of drier 1 8 it allots heating means 
2 4, 2 4, (Figure 4« Figure 6« Figure 8 reference). 

[0048] 

In each case^ in order to control drying rate of coated film, 
temperature control isdone, it is desirable . 

condensation sheet 20, temperature control when tries that it 
is possible, to cool wants, itis necessary to install feciHty in 
order to cooL 

In cooliQ£, those of beat exchanger system of water cooled 
which used coolant etc. system^ etc which uses system^ far 
e!xaii^}lc Peltier element which uses air cooled ^ electricity 
which used thewlnd can be used. 

[0049] 

When Strip flexible srupport 12 or coated fibn^ or you want 
to heat both« arranging heater on counter coated film side, it 
can heat. 

In addition, axrangiog temperature rise possible transport roll 
(heated tdU \ it is possiblcalso to heat 

In addition, it is possible to heat making use of infrared 
heater, microwave heating expedient etc, 

[0050] 
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»*;Rn^^4JS:^*^^ 12. m^^^. sjus 20 ©a 

Z.(!)tzS). kt^lt, m&WL20 una}^^(Dig 



[oosii 

^flimojgstK^'r^ 18 ©ajiiis 20 gat 

^^M<7)SSit:K7'f^ 18 <^mSm 20 ss^ 
0!)jESIIt.0.1~20Qimn :6<»:^L<. O^IOOmm 

lOG52j 

*fc,sa?a=?s 24.24 ©ig^jag^»«pi^ 

4St* 12 O jfeft*lRl-e±SS«iJ(DinUSl#® 24 <D 
g5£^jaffi*T35fi!l©ftlfSi^«624<DgiiSSS* 

[0053] 

HSIIw. K^-f-V 18 

m^g^y^. 

a 4. la 6 ^?i;i3L%-c. ^ttpj^iiSti^f* 12 <D 

3t):fc\ 114. ia6(7)«jaie[i,««lc<DlJJgffi20, 
20. 20 20 tWtt W 



Whea deciding temperature of strip flexible jnipport 12. 
coated Sim. condensation sheet 20, you must note, solvent 
wluchevaporates must try that, not to do dew condensatioii in 
surfiwe etc of the site, for example transport roll other than 

condensation sheet 20 it is. 

Because of this, dew cMidensation of this kind can be evaded 
by maldng high teiiq)erature of portion other than for example 
condensation shee; 20 in comparison with the temperature of 
condeasation sheet 20. 

[0051] 

distance (spacing ) of surface of coated film and coodensation 
sheet 20 sur&ce of drier 1 8 after considering drying rate of 
desnred coated film, has necessity to adjust suitable distance. 

AVlien distance is made short, although drying rate rises it is 
easy toreceive influence of distance precision wbidh is scL 

Qn one liand, when distance is enlarged, drying rate decreases 
gready furthermore, at heat natural countcacuiTCnt occurring, 
drying unevonness is caused. 

As for distance of surface of coated film and condensation 
sheet 20 sur&ce of drier 18,0.1 - 200 mm arc desirable, 0.5 - 
100 mm are mor« desirable. 

In additioD, set tciiq>Craturc of heating means 2 4^ 2 4 it Cdn 
tak& also constituiionwhich changes with scan direction of 
stiip fkxible support 12. 

In for example Figure 4^ Figure 6 etc, set temperature of 
heating means 24 of upstream side is made lowerthan set 
texnperature of heating means 24 of downstream side with 
scan direction Of Strip flexible Support 12. 

This way j^rthermore it can also control drying unevenness 
by setting. 

[0053] 

In same way, set temperavure of cooling means of drier 18 it 
can take alsoconstitution which changes witli scan direction of 
strip flexible suqiport 

In Figure 4> Figure 6 elc> set temperature of cooling means 
of drier 18 of upstream side the set temperature of cooling 
means of dowDstreairi side and nocomTnonness is trained witli 
the scan direction of strip flexible support 12, 

Furthemiore, with consdurlion of Figure 4, Figure 6, as 
condensation sheet 20^ 20^ 20 of plural is arranged) distance 
of condensadoQ sheet 20 and strip flexible support 12 has 
been combinedwith constitution which changes in stepped 
state. 
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[0054] 

^(Ji^stam^m 24-24 CDtSSsggSmett 
[0055] 

[0056] 
[OOS/j 



[00581 



[0055] 



[0054] 

Id addition, set temperature of heating means 2 4, 2 4 
constitation -which changes in stepped state, or, various 
embodiment such as constitution which conibinestbese can 
take set ieiq>erature of cooling means of constitution and 
drier 18 «4dch change in stei^ed state. 

[0055] 

Fuithemiore, we use usual member to drying method of 
coated fihn of the this invention, and feed device, guide roll 
22 s -windup device etc which is used for coating &bric * 
drying Uoe 10 which installs diyiag equipmesnt where device 
is applied abbreviatetiiose explanations. 

[0056] 

According to drying equipment of coated film of (his 
invention which is detailedabove, wievenness ^ich occurs in 
coated 51m immcdiaicly after thccoating &bric only control 
coated film can be dried e^cieatly in the udlbnii. 

In addition, because furthermore, constraint it is not done in 
tiie property of coating solution and kind etc of solvent 
without modiiying layout of coating tabric, drying pfOOess 
largely, flexible design of coating solution fbimulation means 
is possible. 

condeii£ation * diier which recovers just is increased, be able 
to make moiphological fbim which is siinilar to device of this 
invention, as a result»device remodelling can do solvent to 
coated part of coatins fabric * drying equipment which 
incLwIes nameJy, for example existing blown air drying 
dervice and between blown air drying devices with the Low 
cost. 

[0058] 

Tn addition, according to djying equipment of coated fiiTn of 
tins invention, tliereis an effect even in energy conservation^ 
costicduction. 

Because il cannot dis6haige solvent other fiian inside water 
ofevaporaiion gas which occurs with namely, coating fabric * 
drying line that way to atmospbere, lique^iction domg 
evaporation gas^ itis necessary to recover, solvent gas 
recovery facility for that is necessary. 

However, with coating fabric ♦ drying line 10, portion of 
coating solution because solvent it can recover directly with 
State of liquid condensation * with drier which recovers, load 
of solvent gas recovery factliiy isdecreased, is possible . 

r0059] 

When drying equipment of coated film of this invention is 
jointly used with the blown air drying dcvicc» air blowing 
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[0060] 

[0061] 
[0062] 
[0063] 

"So 



[0064] 



facility in order lo blow wind can be reduced the greatly. 

Because of that, greatly can reduce also air conditioning 
facility expense ot other costin addition, facility can be 
designated veiy ajs compact 

[0060] . 

In addition^ when drying equipmeot of coated film of this 
invention is used, because very uniform drying is possible in 
initial stage of dryings next kind of effectwhicfa is not 
eiqpected ic is acquired you undcisiood . 

In namely, conventional blown air drying device, because 
infhience which disturbs coated film cannot be held down 
completely, flow was caused inside coated dim, butwhen 
device of Ihis invention is used, be able to prevent those flow, 
inaddition, structure of nerwork of polymer^ particle in 
coated film which isfbrmed while drying to b« very small* 
fuithennore it can fonn youunderstood m uniform. 

[0061] 

Because of this, when it Is a for example optics tilm coated 
film is dhed simply in the uniform just fiirthennore, due to 
feet that structure of coated film becomes small, it is 
connecced to also being able to add new added function. 

r0062] 

In addition, you can call drying equipment of coated film of 
this invention, that itis suitable for also diying etc 
iiinctionality film where for exauaple nanoparticle etc 
isinchided very. 

[0063] 

As for drying eqidpmcnt of coated film of this invention, 
similar effect is acquiredeven with when it applies to those 
where in coating solution polymer and particle or other solid 
conqnmcnt are melted or are dispersed, or. 

With system where rather, particle etc is included^ occurrence 
of drying uncvcnncss has an influence on also dispersed 
distribution of pardcle in coated fiiTn largely. 

Therefore, it is desirable to use this system for this system. 
[0064] 

[Working £xample(s)] 

In drying process of paint layer in production line of optical 
compensation sheet which is shown in[Woiking Example t ] 
Ffgure 9» solveni in coating sohition oondensation^ arranging 
drier 1 8 which recovers, when producing optical 
compensation sheet, it examined structure of the prcfeired 
diicr and condensation^ recovery condition of solvent. 
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[0065] 



i)&my^)i^^ 12 (DSiaxa 50; 

flBg(D3i^^Xg 52; 
</X^ 54; 

^b^^SKD^^TXg 16; 
^^ltS3^jSxg 18; 

;uAs«^aa«aJsy xs 24. 

[0066] 

a 9 (CteLAT. 62 64 I* 

-H«*. 70 l3:^Mafll$**i^ti*r o 

[00673 

#fiHfc^^M«->-h*##ffi*xS*-c- 



-<;UA(tti)@. JS:^f:100/im. iH:500iniii)CDSR 



[0065] 

As shown in Figure 9, production line of optical 
coii:^en:sation sJieet is done by for example below-mentioned 
step . 

1) Forwarding stBp 50; of transparent film 12 

2) fbmiation process 52; of resin layer for orientation filni 
formation which coating solution whichinclndes resin for 
orientation film fonnation in siir&cc of transparent film 
coating fabric^ is dried 

3) rubbing step 54; which on transparent film where tree layer 
for onentation film fonnation wasfbrmed to surface, 
administers mbbing treatment to Surface of rcSin layer and 
forms aJignment film on transparent film 

4) coating sohition which includes liquid crystal discotic 
compound, on alignment film coating fabric coating process 
16; of liquid crystal discotic confound which is done 

5) Drying said coaled film, solvent in said coated fihn drying 
process 18; whichevaporates 

6) Heating said coated fihn to discotic nemadc phase 
formation temperature, liquid crystal layer fonnation process 
58; which fbnns liquid Crystal layer of discotio nematic phase 

7) (After namely, liquid crystal layer forming quench doing; 
solidification it does, or Mdien, the liquid crystal discotic 
compound which possesses cross-linking functional group is 
used, licjuid crystal layer with illumination (Or heating) 
crosslinking it does ) step 60; ^ich said liquid ciysCal layer 
solidification is done 

8) winding step 24o which retracts transparent fihn where 
said alignment film and liquid ciystal layer were fiormed 

[0066] 

Furthermore, as for 62 drying zone, as for 64 inspection 
equipment, as for 66 the protective iilm, as for 68 latxunaTor, 
as for 70 Xu dust facility is shownrespectivBly in Figure 9. 

[0067J 

As shown in Figure 3, from step which sends out elongated 
slate transparent film, beingconsi Stent to step which retracts 
optical condensation sheet which is acquired, itdid 
manufacturing method of optical condensation sheet, in 
continuous. 

Tn one side of elongated film of triacetylcelhilose (Fujiiac, 
Fuji Photo Film Co. Ltd. (DB 69-053-6693 ) Ltd. maJke, 
thickness: 1 00 ;niu ms widthrSOO mm ), long cliaj a alkyl 
metamorphic Poval (MPa-203 « Kuraray Co. Ltd. (DB 
69-053-6750 ) make) 5 weight^ solution coating j^bric were 
done, 4 min drying later, (he rubbing treatment was done with 
90 deg C and resin layer for orientation film formation of the 
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[0068] 

J5**lRlO!)l3«^*iiz,-?'U-C:?Y;UiK(DJ5$ft 
d t L-fct^. (nx-tty) x d^tfiiun, {(i»-iiy)/2-iiz} 

[0069] 

300ipm l-Tfil'k. :5RlNT?|f b*tfcEl«0^a)[g 
[0070] 

(C, ir-f Xa-T^-r-yi^ib-a % TE-s iO(3)c TE-8 (Z> 

(5)a)sjiit7? 4:1 cam^miz, ^m^mi^m 

(-f Jl.^=¥-a.7 907, B*^/W.f4P-(*S)S)$ 

±l3?S^«3ic*itLr 1 ms%si*nL*!g^#i® 
$£®'/->i=i3:®^2iy, liniav"->tt 130 dcg 

c icmmLito 

SftV— >lcA-pfc, 
[0071] 

-r^uA^. mmLX 20iD/^-ctKi£L3^]b<&, ^ 
l60W/cin, 563fefi 1.6m)r- Ay, 6OO111W (D 
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film thickness 2.0 ;TTm m was fbnned 
transport speed of film was 20 m/min. 
[0068] 

Above-menrioaed iriacetylcellulose film when index of 
refiaction of two directions where insideof film surface 
crosses index of refraction of nx^ ny^ thickness direction 
designating thickness o£nz^ and fihn as d, was (nx-ny ) X 
d=16 nm^ {(nx-ny ) / 2 -nz } X d=75 ma 

In addition, it formed resin layer fbr above-mentioned 
orientation fibn foimation, maldnguse of coating fabric * 
drying cquipmCQL 

[0069] 

Consequently, continuing film which possesses resin layer 
which isacquired, while conveying with 20 m/znin, it 
admimstered nibbing trCatmont to icsin layer smfaoe. 

rubbing treatment did roiadon rate of rubbing roller with 300 
rpm , did dust-rexnoval of aUgtiment film which is acquired 
next 

[0070] 

Next, continuing film which possesses aligmnent film which 
isacquired, while conveying with velocity of 20 no/mia, on 
aiigimient nim, (S)wiih with weight ratio of (5) of TE-S of 
discotic confound TE-8 4: In mixture of 1, photoinitiator 
(Irgacurc 907^ Ciba-Gcigy Japan Ltd. (DB 69-352-1 168 ) 
make) 1 weighi% 10 wdehi% methylethyl ketone solution 
(coating solution ) of mbcmre wbichis added, with wire bar 
coating machine, application rate 20 m/min^ coating amount 
coating fabric were dpnc with S cc/u^ vis-a-vis 
above-mentioned mixture, nextdrying and heated zone were 
passed. 

You sent wind to drying zone , heated zone adjusted 130 deg 
C 

A£t«r coadng fabric 3 second later it entered into heated zone 
3 second later entering drying zone. 

It passed heated zone with approximately 3 min. 

[0071] 

Consequently, while this alvgnment fihn and liquid crystal 
layer being done and thecoating fabric continuing film and, 
conveying with 20 m/mm, itiiiadiated ultraviolet hght to 
sur^e of liquid crystal layer with ultraviolet lamp . 

ultraviolet light of illumination 600 mW 4 f^eeond it irradiatDd 
fihn which passes namely, above-mentioned heated zone, 
with ultraviolet iiiadiation apparatus (ultraviolet lamp: output 
1 60 W/cm« light emission length 1 .6m ), crosslinking did the 
Kquid crystal layer. 
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[0072] 

[0073] 

{laS^ l)t— 5«;affi^ 85 dcg C, ^eiS;ajg* 
25degCtLfco 

F^^'-V 18 fi. AD3&<^*^K 16 ib^b 500iimi 
[0074] 

[0075] 

2) t-^2Sfi* 85 deg C. SlSStt^aS* 

25degCiLfco 

K^-f A' 18 I*. AP A^^^^a 16 A^e> 500mm 

s^KcDSsiK^-f ■H' 18 (3:)/®jste2o sat 

[0076] 
[0077] 

3) e— 85 deg C. mS^^^S,^ 
25degCi:Ufc, 

K^-f-N' 18 It. AP*^Sffi^R 16 500mm 

wtm^ 20 1* 3 aG)7->i^5j^sijLfc. 
sfc. 3 fiwauss 20 [±. i^r*i*^iT:& 1^(0 

^^^OSffitK^-f-V' 18 COiSSSft 20 $®t 
t7>8gi^li. 3 1i(7>;gjeffi 20 «>^?7:^|^(7>-F5tc 
IIJICfRli^-:^!:. -til-FtL. 3mm. 1.5mm. 0.5mm 

C0078) 



[0072] 

With above-mentioned step , it tested with condition of 6 
kinds* 

Below, condition and result flro inscribed. 
[0073] 

(Test 1) heater temperatm-e 85 deg condensation plate 
temperatm-e were designated as 25 deg C. 

In order for inlet to become position of 500 mm iiom the 
coating means 16| it allotted drier 18. 

surface of coated film and distance of condensation sheet 20 
surface of drier 1 8 made 3 mm. 

[0074] 

As a result, ninning distance of 6 m -was required in order to 
dry the coated film completely. 

problem did not occur in coated lUm quality. 

[0075] 

(Test 2) heater temperature 85 de£ condensation plate 
temperature were designated as 25 deg C. 

Tn order for inlet to become position of 500 mm from the 

coaling means 16, it allotted drier IS. 

sur&ce of coated film and distance of condensation sheet 20 
sm^ce of drier 18 madeO.5 mm. 

[0076] 

As a result, running distance of 1 m was required in order to 
dty the coated "Qlm. 

Tn coated film drying mievenness was caused in transverse 
direction, in addition, also the poor oiientation oocuTred. 

[0077] ' 

(Test 3) heater temperature 85 deg condensation plate 
temperatm-e were designated as 25 deg C- 

In order for inlet lo become position of 500 mm from the 
coating means 16, it allotted drier 18. 

It divided condensation sheet 20 into zone of 3. 

In additioii, condensation sheet 20 of 3, allotted in each case 
with lilt angle of 51dnd of degrees where downstream side of 
scan direction leaves &am coated film. 

distance of sur&ce of coated film and condensation sheet 20 
surftice of drier 1 8 ^resp actively., made 3 

iinri - 1,3 nmi. 0.5 
mm facing toward downstream side of scan direction of the 
condensation sheet 20 of 3 . 

[0078] 
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t0079] 

4) t:— 60 deg C. 
25 d«e C kLtz. 

^fli|ga)g®i:K^'<-\' 18 CD3ifil« 20 
[00801 

[0081] 

5) t— 60 deg C^rnS^^^ 
K'S-I'-V 18 [i, AP3!i*S*¥lft 16 SOOmrn 

m^m<ommt\i^^-^ i8 a>;iiti«[ 20 

<D&Wt Irani tLlt. 
[0082] 

[0083] 

<ai§ 6)t— ^ij-fi* 60 degC tLfc. 

K^-f-V 18 APA<^#» 16 *>f> SOOmm 

aififi 20 14 3 1@a)!/-i/f=«'*IILfc, 
20 dee C. ISdegCtUfc. 

^^iisa>aa^K7-<-v 18 oaieitE 20 wmt 

[00S4] 
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As a result, running distance of 1 .8 m was required in order to 
dry the coated film completely. 

problem did not occur in coated film quality. 

With this condition of namely^, both achievements of 
shortening and tliesaiisfactofy coated film quality of step 
length was possible. 

[0079] 

(Test 4) beater tcnq)eraturc 60 dcg condensation plate 
icmperatore were designated as 25 deg C. 

In order for inlet to become position of 500 mm &om the 
coating means 16, it allotted drier 18. 

surfgice of coated film and distance of condcnsadon sheet 20 
surface of drier 18 made 1 

[0080] 

As a result, running distance of 5 m was required fn order to 
dry the coated film completely. 

problem did not occur in coated lilm quality. 

[0081] 

(Test 5) heater tc:mpcrature 60 deg condensation plate 
tcmiperatiirc were designated as 15 deg C. 

In order for inlet to become position of 500 mm firom cbe 
coating means 1 6, it allotted drier 18. 

surface of coated film and distance of condensation sheet 20 
surface of drier 18 made 1 mm. 

[0082) 

As a result, ninning distance of 2 m was required in order to 
dry the coated iilni completely. 

In coated film drying unevcnncss was caused in transverse 
direction^ in addidon, also the poor orientation occtmcd. 

[0083] 

(Test 6) heater tcmpcraturD was designated as 60 deg C. 

In order for inlet to become position of 500 mm £rom the 
coatmg means 16» it allotted drier 18. 

It divided condensation sheet 20 mto zone of 3. 

Li addition, condensation plate temperature of condensation 
sheet 20 of 3 made 25 deg 20 deg C« 15 dcg C 
respectively^ing toward downstream side of sean direetion. 

snrlkce of coated film and distance of condensation sheet 20 
surface of drier 18 made 1 mm. 

[0084] 
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[0085] 
[0086] 

m 10 lwS^**u«. *a6Mlcfc<+SK^-<A'*fl! 
[0087] 

do 

[0088J 

K^-f-V 18 <dSS&S 20 fa 2 <B<Dl/->|::5JSJ 
Lfco 

^*fficDS®iK9<^ 18 a>mSWL20 SSi: 

m<Om^Wi 20 <7)AP1lfl-e O.Sixun. fflPSjT? 
2iiim tL. TSSfflCO^SiBSIS 20 ©APfiH^C 
0.8mm. ih Q 2xnm ^Ufco 

[0089] 

^tz. ±SmoWm^ 20 <D€$$ 2m. TfiSflO 
20 4m tLtZa 



As a result, running distance of 0-8 m was required in order to 
dry the coated film ooinpletely. 

problem did not occur in coated film quality. 

With this condition of namely,, both achievements of 
shortezilng i^nd thesatisfactory ooated Ghn. quality of step 
length was possible. 

[0085] 

soiveni in coatirg solution in this invention in drying prooess 
after undercoating coating febric in production line of 
cellulose acetate JSlm for [Working Example 2 ] exposure to 
light;, the condensation,, drier which recovers is arranged 
when and, case where dryer of conventional blown air drying 
type is arranged was con^axcd. 

[00R6] 

celMosc acetate d(^e B^om casting die casting is done on 
casting drum surface in production tine which uses drier 
which is shown in Figure 10, in this invention, the film >vhich 
was formed with that strips and is stripped with the roller^ 
between roll of prediying process while running, is dried by 
hot air . 

[0087] 

Next it does undercoaTiji& for photographic photosensitive 
matenal, furthermore dries with the drier 1 8. 

With time point where residual solvent has become 
approximately 10% or less, itleads to width control device 
{omitted from drawing ) and 2-6% drawing does in 
transverse direction, fiijthermorewhile it Is a tensioned State 
after coohng, it is retracted. 

[0088] 

Tt divided condensation sheet 20 of drier 18 into 2onc of 2. 

In addition, condensation sheet 20 of 2, allotted in each case 
with kind of lilt angle where downstream side of scan 
direction leaves from coated fifaa 

distance of sur&ce of coated film and condensation sheet 20 
surlaco of drier 18 with inlet side of condensation sheet 20 of 
upstream side made 2 mm with 0.8 mm^ outlet side 
facingtoward downstream side of scan direction, with inlci 
side of condensation sheet 20 of the downstream side made 2 
mm wilh 0.8 nnn« outlet side. 

[0089] 

In addition^ length of condensation sheet 20 of upstream side 
length of the condensation shoot 20 of 2 ' downstream side 
was designated as 4 m. 
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20 ©IS^Sfitt, l^rtl^ 15 deg C t 

[0090] 



[0091] 

[0092] 
[0093] 

xg(c, S$g-[alJR-rSK^'<-V(|irefflJ)i:S® 



[0095] 

* 700m 'J^yhMzy^Mt^^^l^ 22g fi^l^ 
Sft^UOA 30nig imULXi^SL 35 deg C lw 

:4ij7fc 1 rf\ II... ■ II i-O iu-.urt JL, i i_2X'L*a.ii^ 

92:8 (D^JUife^CvKiSiS^ pAe7.7 rc 

-^L^-e. 55.4g ^-^iy^mm 476m. 'J'>h 

Jl'i:7vJS'|b'f'Ji?'t7A^m— AU'i'A^ 10.5 /i 

•??^07KjS}apAs7.7 l=^*.3{p*<&=ii/ho— ;u 

t^xy^vx^iy — ;u O.llg SfllS.. 
PH5.9.pAg8.2 IziSSL, ^M.itmi^=F-(.3i^'^ 

S3T 8^;u%, 2^;u%. ¥JS-y-'f Xo.os 
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set temperatnie of condensation sheet 20 in each case made 
l5degC. 

device of imdeicoating coating and drying process is dryer of 
conventional blown air drying type in production line which 
is shown in Figure 1 1, uses dryer of conventional blown air 
djying type. 

Other portion of production Kne constitution which is shown 
in the Figure 10 bcmg similar^ abbreviate explanation. 

[0092] 

siirface properties of product yr/hkh it produces caused diyins 
unevenness with the undercoating and became defect 

[0093] 

condensation * drier which recovers (prestage side) with 
Woridng Example when drying means which combines blown 
air drying expedient (poststage side) is arranged and 
Comparative Example whc^only drying means of 
conventional blown air drying type is arranged were 
QOciirasiBd Co diyiDg process orpfoduciioD line ofpwurkmg 
Example 3 ] phototheimographic material. 

[0094] 

Following way it manalacitaed coating solution for 
phoioihermographic material which thecoating fiaibrie is done 
in strip flexible suppon. 



Melting phtlialated gelatJn 22fi and potassium bromide 30 mg 
in water 700 mlit^. afteindjusting pH 5 with temperature 35 
deg C, while maintaining aqueous solution 159mlTter which 
includes silver nilniic 18.6g and aqueous solution which 92: 
incluydcs potassitun bromide and potassium iodide with mole 
ratio of 8 ai pAg 7.7 10 min applying with controlled double 
jet method, it added. 

Next, while maintaining aqueous solution 476mliter and 
hcxachloro iridium acid second kaliumwhich include silver 
nitrate 55Ag at I0.5;mii mole/ liters and aqueous solution 
pAg 7.7 whichinclndes potassium bronude with 1 mole/liier 
30 min applying with controlled double jet method, Itadded. 

After lhat» lowering pH» coagulation and settling doing, it did 
desalting, iradjusted pU 5.9, pAg B.2 including phcnoxy 
etiianol O.I Ig, manu&ctured silver bromoiodide particle 
(cube particle of iodine content core 8 mole average 2 



[0090] 

sur&ce properties of product which ii produces was 
satzs&ctoiy. 

[0091] 



[0092] 



[0094] 



[0095] 

1 ) Manu&cturing Silver halidc particle 
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u m. iamm^^tli^m 8%. (100)iiitt^ 90% 
[0096] 

c:5LT#fc/\O'lf>'fbfflJK^*60 deg C 
SL-Cffl 1 =E;uafiy9^TBgSW-h'J'>A 85// 
2,3,4,5,6 '<i^$7JU:i-n7j;=-JU':?7i 

«.30 deg C J=;&>&UT/\0^ri/<tffi?L#J*l& 
[0097] 

8.5g, ^g* SOOtQ Uvh-fl'* , 90 dcg C 40 

Rg?S-&L.aiL<t»ffU*7b^& IN a>?miti-\- 
■ U'i'^AJ&TS 31.1m 'J-yhyU^ 15 ^J-AMtraSJlP 
Lfc^> 30 deg C l::SjaLfc. 

IN (0'J>iK*-Sjg 7m 'J-i^h^P^SinL. 

0.012g ^SiDLfca. *e>*Xi«>ISSlLfi/\D 
'irMtlEla^^^-'Nay^ftffiS*^ 2.5m =e;n= 

SfeiC, IN (OJiKllTKjSja 25m y-yhJU* 25 

fco 

■f-COft. l!6?l^ja-eH}^»*?)»lL. B}&«-* 
%ii;k(;0&Sltt< 30 jU S-cm l=}&:^$7?;K%(.^ 

sa%<otrai^^Ju«J8 37g ^ta^rstwu 



ji^trOJx-ikn^ o.isiti ^ o.7g y^'y— /u 
^5-;k3!) 7.8g ^gsinL. ^^v^j-'fif-eiJ-lfe 

L, w«iKsa«¥LS!i(¥i^s# 0.04 iim, 



[0098] 
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mote %^ average si2C 0.05 ;mu projected surfece area 
yariaxicc&%« (100) plane ratios 90%). 



In this way, temperature rise doing silver haiide particle 
which is acquired in 60 deg C,per mole of silver sodium 
thiosulfate 85 ;nm mole and 2, 3, 4, 5 and 6 pentailuoTophenyl 
biphcnyl phosphinc sclcnidc it added tellurium compomsd^. 
chloroauric acid 3.6 ;inu mole, thiocyanaic 280 ;mu mole of 
Xl;mu moIe% 1 5 ;mu mole, 120 tnin after maiuriiig3 the 
quench it did in 30 deg C and acquired silver haiide emulsion. 



While 40 min mixing stearic acid 1 .3g^ arachidic acid 0.5g» 
bchcnic (docosanoic ) acid 8 .5g ^ distilled water 3 OOmliter, 
^th 90 deg C» agitatingextrcmcly 15 min applying sodium 
hydroxide water solution 31.1 mlitcr of 1 N^after adding, 
temperamre rise it did in 30 deg C. 

While next, adding phosphoric acid aqueous solution Tmilter 
of 1 N, agitating more extremelyaflcr adding N- bromo 
succini'mide 0.0:1 2g, in order for silver haiide quantity to 
become 2.5 mmole, it added silver haljde particle which it 
manufactures beforehand. 

Furthermore^ 25 min applying silver nitrate aqueous solution 
25mlitcr of 1 N, it added, 90 min continued to agitate that 
way. 

After that, solid component was filtered wiih suction 
filtration, solid component was doneuatil conductivity of 
filtration water becomes 30;mu S* cm, the water wash. 

In tills way, it agitated to solid component which is acquired 
including the butyl acetate solution 37e of 1.2 wt% of 
polyvinyl acetatc, stopped churning and left, separatedinlo oil 
layer and water layer, with salt which is included itremoved 
water layer» acquired oil layer. 

Next, it ddded 2r5 wcightvo 2- buiaaoiu; soliriian 20g ofpoly 

(vinyl butyral ) to this oil layer and agitated. 

Furthermore, after with 0.7 gmethanol adding pyridinium 
perbromide 0.1 inmolc and calcium bromide dihydrate 0.1 8 
mmole, 2-butanone 40g and ii added 7.8 g of poly vinyl 
chiller jpl 1 , dispersed with homogeni2er,aoquircd 
organosilver salt emulsion (needle particle of average minor 
diameter 0.04 ;mu average major diameter 1 ;mu m> 
variance 30% ). 

[0098] 

3) Manufacturing emulsion layer coating solution 



[0096] 



[0097] 

2) Manufacturing organic acid silver salt emulsion 



Page 27 Paterra Instant MT Machine Tran^tion 



PA(X47/87'RCVDAT6I1/200S6:21:03PM [Eastern Daylight Tiine]*SVR:USPTO{FH 



06/0 1/2005 17:37 FAI 812 331 7401 



IPLM GROUP. P. A. 



61048 



JP2003093952A 



2003-4-2 



25 deg C -G-7j:—]UT^:x,J\,^ZyMi-\^'i'^-U 
lOmg. 68mg ©fe^ 1 , 30mg <D^M 2, 2->;U* 

>y7xy>.2-*;U7ff>K 2J.5g tsl-'^^'/Z/ 
580g, 220g *»«»L**<6 

yu^TS?T^/— ;u 8g. 2-h'j7rp^>^ju;^,ji.7 

JU-2-7x=.;i/h'J7'vJ> 5g, iJXJU7-i'K1t-&l^ 

2g. i,i-tf;;^(2-tKn=^^v-3,5-5?>^;u:?i— 
;u)-3,5,5 K'J>^;l.'v.^-*J-> leog.T^h^-J'Pa 
7^ yuifesg. i.ig a>7-:/^^i?S5itt*l, 2.'?^ 
/i/ 590g. >^;n'v::'9'Jpyh> lOg $fR*fL 

[0099] 

TJ-felftf^ltUfc 175;ini (DTKUX^Ui/T-U'-?^! 

LOIOO] 
[0101] 



In order in organic acid silver salt salt which is acquired at 
de^riptioD above to reachquantity below per mole of silver , 
each chemical was added. 

While dye 2, 2-nicrcapto-5-mcthyl bcimmidazolc 2g^ 
tctiacblorobenzophenone -2- earboxylie acid 21.5g of dye 1, 3 
0 mg of pbenylihio sodium siilfonace ID mg« 68 mg and. 
agitating 2 -butatio&e 580g^ dimethylfomaniide 220g 
with25 deg C, it added, 3 hours left 

Next, while 5 -tribromo meihyl sulfonyl -2- methyl 
thiadiazole 8g« 2- tribromo methyl sulfonyl benzothiazole 
6g, 4,6-d2 trichloromcthyl -2- phenyl Iriazinc 5g^ disulfide 
chemical con^oimd 2 g> 1» 1- bis (2 
-hydroxy-3,5-dimethyiphenyl ) - agirating fluorine-based 
surfiictaiitv 2- butanone 590g. methyl isobutyl ketone lOg 
of 3, 5 and S trimethyl hexane 1 60g« tetrachloropbthalic acid 
5g^ l.lg, it added. 

[0099] 

As though it is a description above, in order emulsion layer 
coating solution which ismanufactured in polyethylene 
terephthalaie earner (strip ficxiblc support ) of 175;nm m 
which with blue dye the color sense are attached^ for silver to 
become 2.3 g/cm^, coating fabric it did. 

And^ after coating l^bric» in case of Working Example 
condensation * drier which recovers (prestagc side) with 
blown air drying expedient (poststage side) widi with after 
drying, the ultraviolet light illumination doing, it acquired 
photoihcrmogniphic material. 

On one hand, in case of Comparative Example after dries 
coated film wi(h only the dryer of blown air drying type, 
ultraviolet light iliutninaticn doing, it acqxtired 
phototheimographic material. 

[0100) 

surface properties of product which is produced with method 

of 'Working Example was satisfactoiy. 

On one hand» surface properties of product which is produced 
with method of Comparative Exaiiq}lc received influence of 
wind unevenness and became the defect. 

[0101] 

condensation * drier which recovers (prcstage side) with 
Worklog Example when dtying means whic^ combines blown 
air drying expedient (poststage side) is arranged and 
Comparative Example whenonly drying means of 
conventional blown air drying type is arranged were 
contrasted lo drying process of production line of [Working 
Example 4 ] hardcoat film. 
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[0102] 
[0103] 

• 'Ji/SS^^^^Ti^yU— l«(PM-2:H*ibai 

.7';i'S-*-(AKP.G015:ffi&1t!^X3SSa, luS 
I5nm)"92g 

\ZX leOOipm, 10 Bfrem^i^J'SkU::. 
1400gfflL^fc. 

mmskmu:iTj\^^±wn^o:> 43 S2%>'i'n 

-fv:?ny^y— ;u I63g. fi«ki;jt^;Kv:::r^;u 
[0105] 

■#-«K^-f^(ma«)i:ama«#®(aa<»)t 



[0T02] 

Following way it manufactured hardcoat coating solution 

which coating fabric isdonc in strip flexible si^poit 

1) Mami&cturing inorganic paiticle dispersed liquid (M-1 ) 

In container which can do ceramic coatitig, combimng each 
reagent below with coinponnded amount below, it 
manufactured zmxed solution. 

[0103] 

*cyclohexane..-337g 

•phosphoric acid group-containing mdhacrylate (PM-2: 
Nippon Kayaku Co. Ltd. (DB 69-054-746S ) make)... 31 g 

^alumina (AKP-G015: Sumitomo Chemical Co, Ltd, (DB 
69-053-5307 ) make, particle diameter 15 nm )... 92 g 

mixed solution which it acquires 1 600 rpm^ 10 houis fine 
was dispersed with sand mill (sand mill of 1/4 G ). 

zirconia beads of 1 nun diameter 1400 g was used as media. 



After dispersing, 2irC(^a beads was separated, inorganic 
panicle disperse liquid(M-l ) which surface modification is 
done was acquired. 



2} Manufacturing coating solution irradiation cured layer 

43 wt% cydohcxano dispersion of alumina fine particle which 
surface treatment is done (M-1 ) methanol 97g^ isopropanol 
1 63g> and the methyl isobutyl ketone 1 63g were added to 
116 g. 

It nielted in this mbced solution mixture of dipcnlacrythritol 
penta aciylate and dipentaerythritol hexa aciylate (DPHA^ 
Nippon Kayaku Co. Ltd. (DB 69'054>7468 ) make) including 
200 fi. 

Fiuthcmiorc, it melted photoinitiator (Irgacure 1 84^ 
Ciba-Geigy make) including 7.5 g. 

30 rain after agitating this mixture, filtering with 
polypropylene filter of the hole diameter 1 ;mu m, it 
manufactured coating sohidon for irradiation cured layer. 

(0105J 

3) In order glow discharge treatment after doing strip flexible 
support (base film ), coating solution for the tnadiation cured 
layer which contains alumina for dzy film thickness to 
become 8;mu m, tfaecoating fhbric tt did with wire bar coating 
expedient. 

And, after coating fabric, in case of Woi'king Example 
condensation drier which rccovcis (prestage side) with 
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[0106] 



[0107] 
[0108] 

i)Basm^i±s^^4b&ia(K-i)(9iiis 



aS£T-r?» 60 deg C -C 1 ^FEltS^f Lfcft. 
g§^#j(V-55:faj^$tSlii)0.Sg ^ MEK8.3m 'J'V 



sPfrjajt* 80 dcg c 2 wfasic 



panM'ttTjraTL, j;t^q!5^ 35 dcg c, 8 ^fSi& 



[0109] 

ti'piafp3£-&t^t-&«!i)75 set, Bu gBsasiufc 

*^:i->m^SJ&*l(UVT-€990:i-* 



2003-4-2 

blown dir drying expedient (poststage side) with with aftei 
diyiag, the iiltraviolct light illuznination doing, it acquired 
cured layer. 

On ooe Inand, in case of Comparative Example after dries 
coated film with only the dryer of blown air drying type, 
ultraviolet light illumination doing, it acquired cured layer. 

(01063 

Next, condensation * drier which recovers (prestage side) . 
with Working Example when the drying means which 
combines blown air drying expedient (poststage side) is 
arranged and Comparative Example when only drying means 
of conventional blown air drying type is arranged were 
contrasted to ihe drying process of production line of thick 
film bardcoat film. 



Following way it manufactured thick film bardcoat coating 
sohidon which coating fabric isdone in strip flexible suppon. 

[0108] 

1) Manu&cniring ring opening polymcrizatian characteristic 
group-containing compound (K-l ) 

methyletfayl ketone (MEK ) 275 mliter under nitrogen stream, 
1 hour after agitating, the polymerization initiator (V-65r 
Wako Pure Chemical Industries Ltd. (DB 69-059-8S75 ) 
make) polymerizaiion initiator addition sohttion which those 
which melt 0^ g in MBK 8.3mliter total amount is added was 
manufactured with 60 deg C. 



After that, 2 hours reacting with reaction temperature as 80 
dcg C» after the reaction termination, it cooled to room 
temperature. 

In bexane 10 liter, 1 hour applying reacdon solution which it 
acquires, itdripped, 35 deg C^ S-houi' reduced pressure 
drying did precipitate and acquired ring opening 
polymerization characteristic group-containing compound 
(K-J ). 



tjime^ylolpropane triacrylaie (elbylenically unsaturated 
group-containing chemical coiiq>ound) 75 pan and description 
above ring opening polymerization characteristic 
group-containing compound which is manufaciured (K-1 ) 25 
part and radical polymedzation initiator (Irgacure 184h 
Ciba-Oeigy make)with, cationic polymerization initiator 



After that, 2 hours applying glycidyl mcthacrylate 50g, it 
dripped^ after end of dropping addition,it added 
polymerization initiator addition solution which is 
manufactured, 2 hours reacted. 



(0106) 



[0107] 



[0108] 



[0109] 

2) Manufacturing curable composition 
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[0110] 

irLT. Hi* 188 /< m O/t^'Uxg^UV^^-U-^^'U— 

vniSltittz^.miA-i^mML.^i^l:^ 120 deg 
c-c- ia5i'»^-ri»wi:J=*yj?S/\-Ka-h7 

^ffc. SISIS 120 deg c X* 2 Ssl*V*ggg^ii 

750mj/cm- (Dlfei^Trfr-^fco 
tOlll] 

[0112] 



[0113] 



(UVI-6990: Union Carbide Japan supplied ), after melting, 30 
min was agitated to methyl isobutyl ketoncymcthykthyl 
ketone (1 / 5) mixed solution 4 0 part, curable composition 
was acquired- 

Furthennorc, polymerization initiator, added 2.9 weight% 
radical polymciization initiator and the cationic 
polymerization initiator each vis-a-vis total mass of 
ethylenically unsaturated eroup-coniaining 
chemicalcompound and ring opening pol3^erization 
characteristic group-containing compound. 

[ono] 

3) transparent strip flexible support (ttanspartnt base film ) as, 
glow discharge treatment after doing polyethylene 
tcrephthalate film of thickness 1 S8 ;niu m, description above 
curable composition which is manu&ctured coating ^ric 
was done witJi application method of cxtmsion type. 

And, after coating &bric, in case of Working Example 
condensation * drier which recovers (prestage side) with 
blown air drying expedient (poststage side) with with after 
diyuQg, the uiu^violei light illumination it did, it acquired 
thick film hardcoat film fbrdieimore by 10 min heating with 
120 dcg C. 

On one hand, in case of Comparative Example after dries 

M.^M-tn.'l -Alw^ •n.ij'U r-^^ I- r ♦L^ ji , _r_ J :_ _ ^ 

wvukwv. it^^U wviMA d/XlAjr MI* Ul^Cl KIX UVOwTk OXL Ul^Ul}^ \fV^7 

ultraviolet light illuimnaiion ii did» it acquired thick film 
hardcoat fihnfurthennore by 10 min heaxmg with 120 deg C. 

Funhcrmorcj diying with 1 20 deg C did 2 min* ultraviolet 
light illunnnation with condition of 750 voJ/coo? . 

[0111] 

sur&ce properties of product which is produced with method 
of Working Exan^lc was satisfactory. 

On one hand, surface properties of product which is produced 
with method of Comparative Example caused thickness 
uncvcnncss which is thought as influence of the wind 
unevenncss and became defect 

[0112] 

[Effects of tlie Invention) 

According to diying method and device of coaicd film of this 
invention, Ihecoating &bric doing various liquid composition 
in stnp flexible support ^'hich continuous nmning isdone, 
with lengthwise which it formed drying uncvcmiess which 
occursimmcdiatdy after coating fabric wide on coated film 
aspcct,only control it can dry coated film efficiently in 
uulfonn. 

[0113] 
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[g|2] 
[193] 

10 0!>^&|::{&C!>^$»-rfiEjS;gl 
[114] 

10 ©*P.I=tt(»^**f«£ifea 

[@6] 

10 a>t^^izm(ami^T9^m 
10 <D^K>\zmcDmi^-m^^ 

[SI7] 



addidoi], because fmthennore, constraint it is cot done in 
the property of coating solution and kind etc of solvent 
without modi^ing layout of coating fiibric ^ dxying process 
laigely, flexible desi^Di of coating solution fbimulation means 

is possible. 

In addition, there is an efTect evea in energy conservation^ 
cost reduction. 

[0114] 

Furthcnnore, be able to prevent flow inside coated film 
maddiuon^ stnicliirc of network of polymer, particle in 
coated film whicli isfbrmcd while drying to be very small, 
fiuthennore can be formed in the uniibmi. 

[Brief Explanation of the Drawing(s)) 

(Tigurc 1] 

conceptual diagram which shows one example of coating 
fabric * drying line 10 which installs drying method of coated 
fihn of this invention and drying equipment whcicdevice is 
applied 

[Figure 2]. 

conceptual diagram which shows other example of coating 
fabric * drying line 10 which installs drying mettiod of coated 
film of this invention and drying equipment where device is 
applied 

[Figure 3] 

conceptual diagram which shows furthermore oihcr example 
of coating fabric drying line 10 which mstalls drying 
method of coated film of this invention and drying equipment 
where device is applied 

(Figure 4] 

conceptual diagram ^^^ch shows furthermore other cxan^le 
of coating fehric * drying line 10 which , in stalls drying 
method of coated film of this invention and drying equipment 
where device is applied 

[Figure 51 

conceptual diagram which shows furthermore other exanflple 
of coating fabric * drying line 10 which installs drying 
method of coated film of this invention and drying equipment 
where device is applied 

[Figure 6] 

conceptual diagram which shows furthermore other exaniple 
of coating fabric * drying line 10 which installs drying 
method of coated lihn of this invention aiid drying equipment 
where device is applied 

[Figure 7) 



Page 32 Paterra Instant MT ^^achine Translation 



PAGE 52187 ' RCVD AT 6/ti2005 6:21 :03 PM [Eastern Daylight Time] * SVR:USPT0{F}(RF-1/2 ' DNiS:8729306 * CSID:612 331 7401 ' DURATION (inin-$$):30-32 



06/01/200S 17:40 FAX 612 331 7401 IPLU GROUP, P.A. 0)053 



JP2003093952A 



2003-4-2 



10 (i>tbizm<o9i^^tm^si 



[g|10] 

10 
12 
16 
18 
20 

»iiti|s 

22 
24 
28 



conceptual diagram which shows {luthenDore other example 
of coating fabric * drying line 10 which installs drying 
method of coated film of this invention and drying equipment 
where device is applied 

[Figure 8] 

conceptual diagram which shows fiirthermore other example 
of coating fabric drying line 10 which InMalla drying 
method of coated film of this invention and drying equipment 
where device is applied 

[Figure 9] 

conceptual diagram which shows example which applies 
drying equipment of coacod film of this invention to 
production Ujie of optical compensation sheet 

[Figure 10] 

conceptual diagram which shows example which j^lics 
drying equipment of coated film of this invention to 
production line of cellulose acetate film for exposure to light 

(Figure 11] 

conceptual diagram ^^ch shows, example which apph'es 
dryer of blown air drying type which is a Prior Art Example 
to production line of cellulose acetate film &a exposure to 
hght 

PlxpJanation of Symbols in Drawings] 
10 

Coating fabric * drying line 
12 

Strip flexible support 
16 

coating means 
18 

drier 
20 

condensation sheet 
22 

guide roll 
24 

_ means 
28 

parlition 
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im 1 (Figure 1] 




[Figure 2] 



[Figure 3] 



[Figure 4] 
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[Figure 6] 
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[figure 7] 
[Figurc 8] 
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[Figure 10] 
[Figure 11) 
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